P-glycoprotein function in the elderly.
The MDR1-encoded P-glycoprotein (Pgp) represents the best-studied membraneous efflux pump defending the body against xenobiotics. Various polymorphisms (single nucleotide polymorphisms; SNPs) in the MDR1 gene have been identified, and a silent mutation in exon 26 (C3435T) has been correlated with duodenal expression of Pgp, which might affect the disposition of certain drugs. The C3435T SNP has been shown to be linked to another SNP (G2677T/A) in exon 21 which leads to an amino acid exchange. So far, the influence of age on Pgp function has been neglected. As the function of Pgp might be altered in advanced age, we investigated in groups of fit and frail elderly subjects whether the efflux of the Pgp-probe rhodamine 123 from CD56(+) natural killer cells was age dependent and whether it was affected by the two SNPs. Leukocytes were isolated from blood of 18 healthy elderly subjects (mean age 69 years) and 20 geriatric frail patients (mean age 78 years) and data compared with 21 previously studied young healthy Caucasian individuals (mean age 33 years). Subjects were homozygous for either CC- or TT-genotype (SNP C3435T) and additionally differentiated according to genotype GG or TT of the SNP G2677T. Using flow cytometry, rhodamine fluorescence was monitored in CD56(+) cells. In contrast to the young controls, in both elderly populations no significant difference between the CC and TT genotypes (exon 26) could be observed in rhodamine fluorescence. Furthermore, only for the TT genotype (exon 26) did frail elderly demonstrate some reduced Pgp function ( P=0.03) if compared with the young healthy subjects. If the three groups were compared independent of the genotype, no age effects were observed. For all assessed genotypes, there was no significant difference between fit and frail elderly subjects. Aging and frailty have apparently only a minor impact on this validated cellular Pgp model and it could be assumed that function of Pgp is quite well preserved in patients of advanced age.